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Hiroyoshi Ohashi* & Miyoko Iijima** : The chromosome 
of the section Podocarpium (Leguminosae- Desmodium) 

(-?/${• y. 7s t: b ^ 

The chromosome numbers of the Asiatic species of the genus Desmodium 
and its allied genera are summarized by Ohashi (1973). In Desmodium all of 
the Asiatic species hitherto been examined have 11 chromosomes in the pollen 
mother cells or 22 in the somatic cells, but two species from Africa and 
America are known to have 2n = 20. Recently, however, 2n = 20 and 2n = 24 were 
reported by Kondo et al. (1977) from the materials collected in Japan. Accord¬ 
ing to them, 2n = 20 was found in D. heterocarpon (L.) DC. subsp. heterocarpon 
var. heterocarpon and 2n = 24 in D. podocarpum DC. subsp. oxyphyllum (DC.) 
Ohashi. The 24 chromosomes in the somatic cells were new to the genus. 

The section Podocarpium of the subgenus Podocarpium in Desmodium, which 
was delimited by Ohashi (l.c.), contains 3 species, i.e., D. oldhami Oliver, D. 
podocarpum DC. and D. laxum DC. These species are considered to form one 
of the most specialized species-group in the genus, because they are herbs 
having lax-flowered racemes, flowers without bracteoles, monadelphous stamens, 
deeply constricted, 2-3-jointed fruits which are uncinate-hairy, large cotyledons 
which are hypogeal when germinate, and seeds without a rim-aril (Ohashi, 1. c.). 
The former two species extend their distribution into cool-temperate regions 
showing remarkable features for adaptation in gross-morphology and ecology 
to such climatic regions. Therefore, the chromosomes of these specialized 
species seem to be an interesting problem for examination. During last 
several years we have studied variation of these species of the section 
Podocarpium in various characters including chromosomes. These species are 
all growing rather commonly in Japan. In the present paper we report the 
results of our studies on chromosomes of these species. 

Materials and methods Materials examined in the present study were col- 
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lected from various localities by Y. Tateishi, J. Murata, Y. Quadota and our¬ 
selves as listed in Table 1. These plants have been cultivated in The Botanical 
Gardens Koishikawa, Faculty of Science, University of Tokyo. Voucher speci¬ 
mens are kept in The Herbarium, Faculty of Science, University of Tokyo (TI) 
and duplicate ones are in The Herbaia of National Science Museum (TNS), 
Department of Botany in Kyoto University (KYO) and Biological Institute 
in Tohoku University (TUS). The somatic chromosomes were examined in 
root-tip cells of these cultivated materials. Preparations for observation were 
carried out in the following procedure; the root-tips were pretreated with 
0.002 M 8-hydroxyquinoline aqueous solution at about 18°C for 2 hours and 
then fixed in the Carnoy’s solution. These root-tips were macerated in IN HC1 
for about 10 seconds at about 60° C and stained by Schiff’s reagent. They were 
squashed with the usual techniques. 

Karyotype formulae are expressed as the same method used by Kondo et 
al. (1. c.) for the convenience of comparison our results with theirs. The 
symbols used are as follows; m = metacentric chromosome, sm = submetacentric 
chromosome and st = subtelocentric chromosome. 

Observations The chromosomes of Desmodium oldhami have hitherto been 
unknown, but it becomes clear that they are 2n = 22 and the karyotype is 16m 
+ 4sm + 2st. Moreover, it is remarkable that all the chromosomes of D. oldhami 
are distinctly larger than those of D. laxum and D. podocarpum. Comparing 
the size of chromosomes by the length of all the chromosomes in one cell, the 
total length of these 22 chromosomes of these species are as follows: 95.6 p in 
D. oldhami (materials from Kozori), 62.9 p in D. laxum (in subsp. laterale ) and 
48.8-59.6// in D. podocarpuyn. D. laxum is divided into 3 subspecies, i.e., 
subsp. laxum, subsp. leptopus (A. Gray ex Benth.) Ohashi and subsp. laterale 
(Schindl.) Ohashi. All of these subspecies have 22 chromosomes in the somatic 
cells. These are the first reports for this species. The karyotype of subsp. 
laterale is 22 = 16m + 6sm which resembles that of D. podocarpum. The total 
length of chromosomes of D. laxum is not shorter than that of D. podocarpum 
as mentioned above. The somatic chromosome numbers of D. podocarpum 
subsp. podocarpum have not been reported and only n = ll is known from an 
Indian material (cf. Ohashi 1973). From a Japanese material of this subspecies 
it is known that the number of chromosomes is 22 in the somatic cells and the 
karyotype is 16m + 6sm. This karyotype is reported by Kondo et al. (1. c.) as 
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Table 1. Materials examined and chromosome numbers 
of Desmodium sect. Podocarpium. 


Taxa 

Original localities Chromosome numbers 

Desmodium oldhami 

Tochigi Pref.: Kanuma-shi, Itaga, 
alt. 200 m, 8 Oct. 1978 (Ohashi 
et al. 1545) 

2n = 22 


Saitama Pref.: Hanno-shi, Mt. 

Izugatake, 26 Oct. 1978 (Iijima) 

2n = 22 


Yamanashi Pref.: Minamikoma-gun, 
Nanbu-machi, Kozori, alt. 400-700 m, 

22 Oct. 1978 (Tateishi et al. 4557) 

2n = 22 

D. laxum 

subsp. laxum 

Shizuoka Pref.: Kakegawa-shi, 

Ketsuenzi—Itasawa, alt. 50-100 m, 

3 Apr. 1978 (Ohashi & Tateishi) 

2n = 22 

subsp. leptopus 

Okinawa Pref.: Isl. Iriomote, 13 Nov. 

1976 (Ohashi & Tateishi) 

2n = 22 

subsp. laterale 

Miyazaki Pref.: Nichinan-shi, Udo, 

30 Dec. 1978 (Murata 7010) 

2n = 22 

D. podocarpum 

subsp. podocarpum 

Nagasaki Pref.: Isl. Tsushima, 
Kamiagata-machi, Saozaki, 14 Oct. 

1976 (Ohashi & Tateishi 779) 

2n=22 

subsp. fallax 

Gunma Pref.: Tano-gun, Mt. Mikabo, 

3 Sept. 1975 (Murata & Tateishi) 

2n = 22 

subsp. oxyphyllum 

var. oxyphyllum 

Kagoshima Pref.: Aira-gun, Yoshi-matsu- 
machi, Oct. 1975 (Tateishi 3593) 

2n = 22 


Miyazaki Pref.: Nishiusuki-gun> 
Takachiho-machi, alt. 150-250 m, 

29 Sept. 1975 (Tateishi 3328) 

■ 2n = 22 


Kanagawa Pref. : Kawasaki-shi 

2n = 22 


(Quadota) 


var. mandshuricum Nagasaki Pref.: Isl. Tsushima, 

Shimoagata-gun, Himi, alt. 50 m, 

23 Oct. 1973 (Ohashi et al. 66) 

2n = 22 
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the most frequent one in subsp. oxyphyllum. Other two subspecies, subsp. 
oxyphyllum and subsp. fallax (Schindl.) Ohashi, have also 22 chromosomes in 
the somatic cells, and their karyotype is 14m + 8sm, which is quite similar to 
that of subsp. podocarpum. In D. podocarpum the total length of chromosomes 
varies from 48.8 p to 59.6 p as mentioned above. As far as the materials 
examined are concerned the chromosome- length of the subspecies is as follows r 
48.8 p in subsp. oxyphyllum (materials from Yoshimatsu-machi), 57.6 p in subsp. 
fallax and 59.6 p in subsp, podocarpum. 

Discussion Throughout the chromosomes of the taxa in the section Podo- 
carpium, the somatic cells we examined have uniformly 22 chromosomes and 
the karyotypes are all quite similar except for the chromosome size. These 
facts strongly suggest that these taxa are closely related to each other. The 
difference in the size of chromosomes seems to be significantly related to the 
difference of gross-morphology and distribution of the taxa in the section. The 
relationships between D. oldhami and the others of the section Podocarpium 
were stated by Isely (1951) and Ohashi (1. c. p. 134) that D. oldhami is less 
advanced than the other species. Accordingly, if this supposition is acceptable, 
the large-sized chromosomes of D. oldhami may be considered as less specialized 
than the small-sized ones of the other species of this section. This supposition 
is, also, supported in D. podocarpum. This species is considered as most 
advanced in the subgenus Podocarpium (Ohashi, 1. c. p. 144), and the total 
chromosome-length of this species is minimum among the species of the most 
evolved section in the subgenus. Moreover, among the three subspecies of D. 
podocarpum the similar relationships are seen between degree of specialization 
and the total chromosome-length. These subspecies are divided into two groups 
by the chromosome-length, i. e. less than 50 p in subsp. oxyphyllum against 
near 60 p in the remaining two subspecies. In gross-morphology and distribu¬ 
tion subsp. oxyphyllum may be regarded as more specialized than subsp. podo¬ 
carpum and subsp. fallax. 

Among the 22 chromosomes of the section Podocarpium two middle-sized 
submetacentric ones are easily separable into two parts near the kinetochore. 
Accordingly, though we did not find a plant with 24 chromosomes in the 
somatic cells, such one may possibly occur among natural populations as 
reported by Kondo et al. (l.c.). 


— 17 — 



242 _ gits & 55 m m 8 # to 55 g 8 

References 

Isely, D. (1951) Desmodium : Section Podocarpium Benth. Brittonia 7: 185-224. 
Kondo, K., R. Tanaka & M. Segawa (1977) Infraspecific variation of karyo¬ 
types in some species of Lespedeza and Desmodium. La Kromosomo 2 : 123-137. 
Ohashi, H. (1973) The Asiatic species of Desmodium and its allied genera 
(Leguminosae). Ginkgoana 1 : 1-318. 

* * * * 

7 \£ i- sect. Podocarpium 7 7 t: h Desmodium podocarpum 

subsp. oxyphyllum, 7 7. k? 8 D. podocarpum subsp. podocarpum, 7 T 

7'^v^r D. podocarpum subsp. fallax, 7 7. kf h D. laxum subsp. laxum, 

A'f D. laxum subsp. leptopus, y a ^ ^ 7 7. tf 1 '"^r D. laxum 

subsp. laterale v y" 7 D. oldhami ft, ££ LX 

7 7 O' 1 bbx\,'5 (Ohashi, 

1973)o 

7 7 ie^T S 7 7 O' 1 bbfcMMX'%.% k , 

2n = 22&£Wi n = ll (Ohashi, 1973) 0 LP>L, 2Mtc 

2n = 20 <L 7 7. O' b ''=p'0 2n = 24 %)£ 

M (1977) 2n = 20« 

7c 0 2n = 24 it 7 7. O' b Lt ff Ll'irC&S,, 

subgen. Sagotia OMMX'S Z>fczb, 

n = 11, 2n = 22 Wc 0 Ltf'L, 7 7 y 7frb<D 2n = 20 M CMM© 

2n = 24 «, ftf/jv© 

i 5 r, M‘CoJfLV'SSfeftl5:*e&0 / 7 7 o i Lit 

1. 7 i >ii'S '7 7, t7*^¥lo 111' y a7^ a 777,t: 

i b, 2n=22, ^11^7 

7s v '/ >> 16m+4sm + 2st, V a 7^ a 7?^k'l' 16m + 6sm '(sfo^tz 0 

2. -7;w*7 7. O' 1 v K^0^I4“C n = ll ^n^tiTTWc;^, 


— 18 — 



August 1980 


Journ. Jap. Bot. Vol. 55 No. 8 


243 


Htt; 2n = 22 X$>2>Z-k'&Wc.la lAc 0 16m + 6sm 1'> =¥ 

2n = 22 $s £&* x\£ V '>’¥X®%.2n = U &%UbK 
t-Wc#, A0©Ai©bit©£Alll£ 2n = 22Xfo^fc 0 t 4 K 14m + 6sm 

*t?£>5 0 

3. 5t * t* h ^jffiKLjg-ts i < Mx& o, £ as 

22*©Mt©S$'eit' 

f£L*£A&£, £&A©% ©AF> ? X fcf 1 , •7/^' 2 ;*> t: 1 •'■'AA' A 7©'A, 

]) a >7 A * ? 5? * if' h ''¥, ? -A * y -/ <? <DMX^k <ftot Weo A»i®, THgJ^o J; 

% £o* Wcjgir (Ohashi 1973) £it|rt?>£, 

A^© % ©) ^ £*JS#HKrC&> 5 £ #x. P> JxSo 

4. f|^AA^A©1fflI&A1£, 22A©^fefe# : © 5 A© 2 A (©AtlA sm "C, At l' 

4Od»bWBfcll* 4 bl4#0040) c. £j&SfgafrAHA, 

HA 0 K, 

tiifKES-ft, ini rn^mmtm n r m caa^ash a a 

AlLA 1 ^ LJAiSo 


Ji: JS»fet**l 209 pp. (ft pis. 160). 1980. ¥1,600. *5 

WD0lt4W^Sds itUiJ U&$M&$k*b1t%<U 0 fi, M, AlfeAffiAO©^ 
Mill, A©Hr, 

#*Jlf5;t«S 0 H 0 A, M, », ttK, ii:t©A26©fP§fe ffi±, #, ®A 

JSAAfe flEft, *?!#*& 

AftAAT: Fio/a ©|0d45;A£ $ 1C 

fRlfci LAAAJSAitSo AlAffi 

ri; ^iaA^r©A^A^##^A?)o (fuillAA) 

□ tilA IE*iSfffl 4bftllll&l£ 256+8 pp. 

¥1,200. &fe©0$gt£'t?&S. t-UAA 

©M'tfB;tffi»'e%&&o HAoI&S^fei 5 . i h nil—§0© 3 {@©A¥^ i < tB 

tiAo B^ft©lU^©$ltlilH©E^Aa^L, ^ 

^ AAA© A^AfbAA'it, Mp^E, 1,^©^^^^ 

ill, Alt £)£KAi©-Bf Afro t, iUm'&WfttLX<DAmto&hHK^->xft<o 

^H«HA«»@0^^LA®AitA%©1:', 45JI® LA&AA A l'fclAs 
£AA, tti Ifdtli l it ©±#o I $ ^'015 0 IB*A^fl nbtcmzx-m 
ifizb'fK-XisbZ o ffi}A&& 0 (luillAA) 


-19 — 



